Surface and Defect Chemistry of Oxide Materials.
Oxides and oxide-derived materials find ubiquitous applications in many industrial applications. These materials usually contain point defects, the concentration and type depending on the synthesis and operating conditions. Many of the functional properties are determined or strongly affected by the presence of these point defects. Despite steady advances in experimental techniques it is still difficult to unambiguously identify point defects and resulting atomic-scale mechanisms from experiment alone. Atomic-scale computational approaches such as density functional theory (DFT) provide an alternative approach that ideally complements experimental investigations. The resulting fundamental understanding of defect-induced mechanisms combined with the knowledge of how to tailor a point-defect profile to induce new functionality opens exciting new avenues to engineer novel material properties. This account discusses some case studies of defect-induced functionality in the area of oxide electronics and photocatalysis, giving a general flavour of our current understanding of the role of defects in these applications.